COMBINATION STRUCTURE OF A MOTOR 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention is related to a combination structure of a motor 
and, more particularly, to a combination structure of a motor that has at least 
one assembly hole on each of a base board and a printed circuit board for 
containing at lease one sensing unit to decrease an axial height of the 
combination structure. 

2. Description of the Related Art 

Referring to FIGS. 1 and 2, a prior art motor structure, such as 

Taiwanese patent publication No.456667 "Combination Structure for DC 

brushless motor", includes a base board 10, a printed circuit board 20, a stator 

30 and a rotor 40. The base board 10 has an axle tube adapted to assemble the 

printed circuit board 20, the stator 30 and the rotor 40. At least one sensing 

unit 50 is welded on an upper surface of the printed circuit board 20. The 

sensing unit 50 is placed below an annular magnet 41 of the rotor 40 and is 

used for sensing the annular magnet 41. The printed circuit board 20 can 

alternatively activate the stator 30 to cause rotation of the rotor 40. 

Although the prior art motor has a simple structure, as shown in FIG. 2, 

during assembly of the prior art motor, the sensing unit 50 needs to be placed 

l 



facing the annular magnet 41 and welded on the upper surface of the printed 
circuit board 20. Hence, the sensing unit 50 occupies space and increases an 
axial height of the prior art motor, which causes the prior art motor to be 
unsuitable for a small size electronic device, such as a thin optical disk drive. 

Therefore, it is desirable to provide an improved motor design to mitigate 
and/or obviate the aforementioned problems. The present invention provides 
at least one assembly hole on each of the base board and the printed circuit 
board to contain the sensing unit. In this way, the sensing unit can avoid an 
increase of the axial height of the motor, which carries out a decrease of 
dimensions of the motor. 

SUMMARY OF THE INVENTION 
A main objective of the present invention is to provide a combination 
structure of a motor which has at least one assembly hole on each of the base 
board and the printed circuit board to contain the sensing unit, so that the 
sensing unit can avoid an increase of the axial height of the motor. 

Another objective of the present invention is to provide a combination 
structure of a motor which has at least one assembly hole on each of the base 
board and the printed circuit board to contain the sensing unit at a 
predetermined position so the that sensing unit is easily mounted. 

In order to achieve the above-mentioned objectives, the present 



invention includes a base board, a printed circuit board and at least one 
sensing unit. The base board is used for placing a stator and a rotor and has at 
least one first assembly hole. The printed circuit board is attached to the base 
board and has at least one second assembly hole. The sensing unit is used to 
sense a magnet of the rotor. The second assembly hole of the printed circuit 
board is disposed corresponding to the first assembly hole of the base board 
for commonly containing the sensing unit so that an axial height of the motor 
is decreased. 

Other objects, advantages, and novel features of the invention will 
become more apparent from the following detailed description when taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded drawing of a prior art motor structure. 

FIG. 2 is a cross-sectional drawing of the prior art motor structure. 

FIG. 3 is an exploded drawing of a motor structure according to a first 
embodiment of the present invention. 

FIG. 4 is a top view drawing of the motor structure according to the first 
embodiment of the present invention. 

FIG. 5 is a cross sectional drawing, taken along line 5-5, in FIG. 4 
according to the present invention. 



FIG. 6 is an enlarged view in FIG. 5 according to the present invention. 
FIG. 7 is an enlarged view of a motor structure according to a second 
embodiment of the present invention. 

FIG. 8 is an enlarged view of a motor structure according to a third 
5 embodiment of the present invention. 

FIG. 9 is an enlarged view of a motor structure according to a fourth 
embodiment of the present invention. 

FIG. 10 is an enlarged view of a motor structure according to a fifth 
embodiment of the present invention. 
10 FIG. 11 is an exploded view of a motor structure according to a sixth 

embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
FIG. 3 is an exploded drawing of a motor structure according to a first 
embodiment of the present invention. FIG. 4 is a top view drawing of the 
15 motor structure according to the first embodiment of the present invention. 
FIG. 5 is a cross sectional drawing, taken along line 5-5, in FIG. 4 according 
to the present invention. FIG. 6 is an enlarged view in FIG. 5 according to the 
present invention. FIG. 7 is an enlarged view of a motor structure according to 
a second embodiment of the present invention. FIG. 8 is an enlarged view of a 
20 motor structure according to a third embodiment of the present invention. FIG. 



9 is an enlarged view of a motor structure according to a fourth embodiment 
of the present invention. FIG. 10 is an enlarged view of a motor structure 
according to a fifth embodiment of the present invention. FIG. 11 is an 
exploded view of a motor structure according to a sixth embodiment of the 

5 present invention. 

Some elements of the motor of the present invention are similar to the 
prior art motor shown in FIG. 1 and FIG. 2, and these identical elements have 
the same item numbers, and no further detailed description is provided. 

Referring to FIGS. 3 to 6, the motor of the first embodiment includes a 

10 base board 10, a printed circuit board 20, a stator 30 and a rotor 40. The base 
board 10 has an axle hole 101, an axle tube 1 1, at least one first assembly hole 
12 and a plurality of fixing holes 13. The printed circuit board 20 has an axel 
hole 21 and at least one second assembly hole 22. The stator 30 has an axel 
hole 3 1 . The rotor 40 has an annular magnet 41 and a shaft 42. The base board 

15 10 is made of metal or high hardness material. The axial tube 1 1 is combined 
with the base board 10 or punched from the base board 10 to constitute a 
monolithic piece. An outer circumference of the axle tube 11 is tightly 
combined with the axle hole 3 1 of the stator 30. A bearing 1 1 1 , a support 112 
and a C clip 1 13 are contained in the axel tube 1 1 for receiving and retaining 

20 the shaft 42 of the rotor 40. The printed circuit board 20 is attached to the 



upper surface of the base board 20 by adhesion, screws or latches. The first 
assembly hole 12 of the base board 10 and the second assembly hole 22 of the 
printed circuit board 20 are preferably through holes that align with each 
other at a position below the annular magnet 41 of the rotor 40. The first 
5 assembly hole 12 of the base board 10 is usually sized greater than or equal to 
of the second assembly hole 22 of the printed circuit board 20. Furthermore, 
the fixing holes 13 are used for positioning the motor at a desired position (as 
in a thin optical disk drive). 

Referring again to FIGS. 5 and 6, during assembling the motor, at least 

10 one sensing unit 50 can be placed between the first assembly hole 12 of the 
base board 10 and the second assembly hole 22 of the printed circuit board 20 
for sensing the annular magnet 41 of the rotor 40. The sensing unit 50 is 
usually welded on an upper surface of the printed circuit board 20 and thus 
formed at least one contact point 5 1 with the printed circuit board 20. After 

15 assembling, the sensing unit 50 should be almost completely embedded 
between the first assembly hole 12 and the second assembly hole 22, without 
occupying any extra space above the printed circuit board 20. Therefore, an 
increase of an axial height of the motor can be avoided, which enables the 
motor to be applied to small-sized electronic devices, such as thin optical disk 

20 drives. In addition, it is convenient for positioning the sensing unit 50 due to 



the first assembly hole 12 and the second assembly hole 22. 

Furthermore, since the dimensions of the first assembly hole 12 of the 
base board 10 are usually larger than those of the second assembly hole 22 of 
the printed circuit board 20, even if there is a small tolerance in difference 
5 between the base board 10 and the printed circuit board 20, the first assembly 
hole 12 and the second assembly hole 22 can still contain the sensing unit 50 
easily. 

Referring to FIG. 7, it shows a motor structure according to a second 
embodiment of the present invention. Compared with the first embodiment, a 

10 first assembly hole 12a of the base board 10 of the second embodiment is a 
blind hole. Therefore, the sensing unit 50 should be almost completely 
embedded between the first assembly hole 12a and the second assembly hole 
22 so that an increase of the axial height of the motor can be avoided. 

Referring to FIG. 8, it shows a motor structure according to a third 

15 embodiment of the present invention. Compared with the first embodiment, a 
first assembly hole 12b of the base board 10 of the third embodiment is a sink 
formed by press molding. Therefore, the sensing unit 50 should be almost 
completely embedded between the first assembly hole 12b and the second 
assembly hole 22 so that an increase of the axial height of the motorcan be 

20 avoided. In addition, there is a larger space on the back of the base board 10 so 



that, even if the first assembly hole 12b protrudes slightly from the back of the 
base board 10, the axial height of the motor is not increased. 

Referring to FIG. 9, it shows a motor structure according to a third 
embodiment of the present invention. Compared with the first embodiment, 

5 the printed circuit board 20 of the fourth embodiment is welded to the sensing 
unit 50 along a lower surface. Therefore, the contact point 5 1 of the sensing 
unit 50 is located at the lower surface of the printed circuit board 20 to avoid 
protruding it from the upper surface, and the sensing unit 50 should be almost 
completely embedded between the first assembly hole 12a and the second 

10 assembly hole 22 that decreases the axial height of the motor. 

Referring to FIG. 10, it shows a motor structure according to a fifth 
embodiment of the present invention. In the fifth embodiment, an annular 
groove 221 is further formed along a periphery of the second assembly hole 
22. The annular groove 221 can be used to contain the contact point 51 of the 

15 sensing unit 50 so that the sensing unit 50 can be electrically connected to a 
circuit layout on the upper surface of the printed circuit board 20 without 
protruding from the printed circuit board 20. Therefore, the sensing unit 50 
should be almost completely embedded between the first assembly hole 12a 
and the second assembly hole 22 that decreases the axial height of the motor. 

20 Referring to FIG. 11, it shows a motor structure according to a sixth 



embodiment of the present invention. In the sixth embodiment, a first 
assembly hole 12c of the base board 10 is an enlarged slot. Therefore, if the 
present invention uses more than one sensing unit 50, the enlarged slot of the 
first assembly hole 12c of the base board 10 can be aligned with several 
5 second assembly holes of the printed circuit board 20 that simplifies the 
assembly procedure. Furthermore, the same specification of base board 10 
can be used in combination with different printed circuit boards 20 with 
different numbers of the second assembly holes 22 to reduce manufacturing 
costs. 

10 According to the above-mention description, compared with the prior 

art motor, shown in FIG. 1 that is directly welded on the upper surface of the 
printed circuit board 20, which increases the axial height of the motor, the 
motor of the present invention provides the first assembly hole 12 and the 
second assembly hole 22 on the base board 10 and the printed circuit board 

15 20 to contain the sensing unit 50, and so the axial height of the motor is 
decreased and a positioning process of the sensing unit 50 is made easier. 

Although the present invention has been explained in relation to its 
preferred embodiments, it is to be understood that many other possible 
modifications and variations can be made without departing from the spirit 

20 and scope of the invention as hereinafter claimed 



